1. Introduction
===============

Health literacy is one of the most important priorities in promoting the quality of health services ([@b1-epj-08-1817]). Traditionally, health literacy includes the ability to perceive and use the information that is given to patients by health workers. Its functions include the ability to read and understand doctors' prescriptions and instructions or pamphlets. George Bernard Shaw said, "The main problem with communication is the assumption that it has occurred," a universal truth that transcends reading ability ([@b2-epj-08-1817]). Healthy People 2010 (that was designed to measure progress over time, and, most importantly, to clearly lays out a series of objectives to bring better health to all people in the world) uses the following definition for this issue: "The degree to which individuals have the capacity to obtain, process, and understand basic health information and services needed to make appropriate health decisions" ([@b3-epj-08-1817]). It has been shown that this ability is not necessarily related to general reading ability or years of education ([@b4-epj-08-1817], [@b5-epj-08-1817]). Studies conducted in the United States have shown that the prevalence of inadequate health literacy was 48%. Not surprisingly, only 11% of adults had adequate health literacy ([@b6-epj-08-1817]). However, a meta-analysis of 85 U.S studies concluded that the prevalence of inadequate and borderline health literacy were 25% and 20%, respectively ([@b7-epj-08-1817]). Despite great differences in socio-demographic status, the situation in Iran is somewhat similar. A comprehensive study conducted in five provinces in Iran showed that health literacy was adequate, marginal, and inadequate in 28.1, 15.3, and 56.6% of the participants, respectively. There also were significant associations between inadequate health literacy and old age, low education, and economic status ([@b8-epj-08-1817]). Correlations between inadequate health literacy and poor communication with physicians, less participation in making decision about treatment, failure to follow doctor's orders, improper use of medications, and poor self-care in patients have been noted. More importantly, from a public health perspective, people with inadequate health literacy receive less preventive services and more frequently use emergency departments and hospital services ([@b9-epj-08-1817]). As a consequence, lower health literacy can lead to undesirable social, economic, and health outcomes, such as increasing health and treatment expenses, morbidity, mortality and side effects of diseases ([@b10-epj-08-1817], [@b11-epj-08-1817]). To date, the few studies that have been conducted in Iran have generally estimated the prevalence of health literacy in different populations in urban regions ([@b1-epj-08-1817], [@b8-epj-08-1817], [@b11-epj-08-1817]--[@b13-epj-08-1817]), while no research has been performed that focused on regions in the suburban areas. Low health literacy is not a just a problem for patients; it is a great challenge for the health system as a whole in each country. By considering the importance of the possible results of health literacy on healthcare workers' ability to communicate with patients, as well as the fact that they often are not aware of the health literacy level of their audience. The aim of this study was to assess health literacy levels in regions on the outskirts of Mashhad (the second most populous city in Iran and capital of Razavi Khorasan Province), which is located in northeast Iran).

2. Material and Methods
=======================

2.1. Research design and setting
--------------------------------

This cross-sectional study was conducted in December 2014 in Mashhad, Iran.

2.2. Sample size and sampling method
------------------------------------

A sample size of at least 400 people was calculated as being required to show the prevalence of inadequate health literacy (53%) (Using this formula: n = Z^2^pq/d^2^), with a study power of 80% and level of significance at α = 0.05. Ultimately 500 people were surveyed to cover possible dropouts.

Multi-stage random sampling was conducted so that a proportional sample size was dedicated to each region on the outskirts of Mashhad. (According to health care settings, there are five regions in this city.) In each region, five districts were selected using a random number table. In each district, the interviewer faced toward Qibla and turned clockwise until he/she encountered the first alley. Then, he/she started to recruit participants in the study based on inclusion and exclusion criteria, until the size of that cluster was fulfilled.

2.3. Inclusion criteria
-----------------------

The inclusion criteria were willingness to participate in the study and age between 18--65 years.

2.4. Measurement tool
---------------------

The questionnaire was designed by the Educational and Health Promotion Office of the Health Ministry of Iran, and its reliability and validity were shown previously ([@b8-epj-08-1817]). Although the validity and reliability of this questionnaire were confirmed in previous study ([@b14-epj-08-1817]), we calculated Cronbach's alpha for this population and found it to be 0.93. This questionnaire included questions about basic demographic information, along with questions for assessing different dimensions of health literacy (Reading (5 items), Understanding (14 items), Access (6 items), Appraisal (8 items), Decision (12 items).

2.5. Data collection
--------------------

Prior to implementation of the study, five teams (a man and a woman in each team to ensure the reliability of answers and respect for cultural values) who worked as healthcare volunteers (with two years' experience as a health care worker and a high school diploma as a minimum degree), were trained to fill out the questionnaire and communication skills, and probable difficulties were discussed. When the interviewer reached each home, the main objectives of the study were explained to the participants, and their consent to participate in the study was obtained. Then, the questionnaire was completed by researcher after interviewing the participants.

2.6. Research ethics
--------------------

The Ethics Committee of Mashhad University of Medical Sciences approved this study (930548). Oral informed consent was obtained from the participants. The main ethical considerations in this study were:

1.  We were honest with participants about the length of interview and the purpose of the study.

2.  Participation in this study was voluntary.

3.  Any of the particiants could exit the study at any time during the interview.

4.  The information will be published without personally-identifiable information (PII).

5.  Each gender participated in the interview teams to ensure appropriate consideration of cultural values.

2.7. Statistical analysis
-------------------------

The data were analyzed statistically by the Statistical Program for Social Sciences (SPSS), version 11.5 (SPSS Inc., Chigaco, Illinois, United States) using the t-test, the Mann-Whitney test, and the chi-squared test (goodness of fit) to examine differences and correlations between responses. A level of α \< 0.05 was considered to be statistically significant.

3. Results
==========

We interviewed 502 participants, of whom 60% (301 participants) were females. The mean age (±SD) of the study population was 35.0 ± 11.06. Among the participants, 425 (86.3%) had a high school diploma or a lower educational level; the rest had a higher educational level. Participants' responses about access to and usage of health information are shown in [Figure 1](#f1-epj-08-1817){ref-type="fig"}. As the chart shows, the most and least frequent methods both for accessing information and using it were radio/television and the Internet, respectively. The questionnaire included five questions regarding the reading difficulty of educational packages about health. The participants had no difficulties reading booklets (63%), physicians' prescriptions (59%), medical forms (56%) and guidance boards in hospitals (71%) ([Table 1](#t1-epj-08-1817){ref-type="table"}).

There were 14 questions regarding the understanding and interpretation of health issues. People had no problems understanding most health/disease materials obtained via various routes (37%); however, health/disease materials published on the Internet/electronic resources (37%) and textbooks (64%) were difficult for them to understand ([Table 2](#t2-epj-08-1817){ref-type="table"}). Perceived knowledge about weight was significantly correlated with the participant's response to questions about this issue (p \< 0.001) ([Figure 2](#f2-epj-08-1817){ref-type="fig"}). Women were more likely than men to answer weight-related questions correctly (p = 0.008). Perceived knowledge about fasting blood sugar (FBS) was significantly correlated with responses to questions about this issue (p \< 0.001) ([Figure 3](#f3-epj-08-1817){ref-type="fig"}). There was no significant difference between the responses of the two genders (p = 0.3). Perceived knowledge about blood pressure (BP) was significantly correlated with answers to questions about this issue (p \< 0.001) ([Figure 4](#f4-epj-08-1817){ref-type="fig"}). Women had more correct answers than men (p = 0.009).

4. Discussion
=============

In the past decade, deficiencies in health literacy were ringing warning bells for those working in the healthcare system. Various researchers have suggested that clinicians should adjust how they communicate based on the actual level of patients' health literacy (e.g., simple language, low speed, and including family members in discussions) ([@b2-epj-08-1817], [@b15-epj-08-1817]). Low communication of health literacy was shown previously in Mashhad ([@b10-epj-08-1817]); but this study showed that healthcare professionals were actually the second choice for accessing and using health information in the outskirts regions. This study showed that the more accessible the media, the more it will be used to gain information on health. As expected, radio/television was the most popular route for gaining information in this study area, while, as a developing country, the Internet was the least commonly-used medium for this purpose. A positive association can be seen between accessibility and usage of a specific method. So, trying to shift people to use the Internet, for example, is not possible until acceptably high-speed Internet connections are available all over the country. The participants had no difficulties in reading booklets, physician prescriptions, medical forms, and guidance boards in hospitals. Since this study was done in the outskirts regions, the results of the study may be related to the war against illiteracy that began 30 years ago when the "Literacy Movement" was established. The latest reports from the Ministry of Education show that there are still nine million illiterate people in Iran ([@b16-epj-08-1817]). People had no problem in understanding most health/disease materials available via various routes, indicating that, after reading the material, they had a high-to-moderate level of understanding about the topic of the materials. However, health/disease materials available on the Internet or in electronic resources and textbooks were difficult for them to understand. As mentioned above, Internet access and usage were the least commonly-used way of accessing health information, and this could account for the difficulties found in processing this information. The National Work Group on Literacy and Health in the United States has suggested that health material should be written at a level suitable for children in the fifth grade, which is still difficult for 25% of the community ([@b17-epj-08-1817]). When it came to interpretation of information, the findings were congruent with the domain relating to access and usage. Information obtained from radio/television was the easiest for the respondents to interpret. This could explain why these two media are the most popular routes for obtaining health/disease information for lay people. Three questions were asked to evaluate the participants' perceived health knowledge. The most correct answers were given for questions about weight, with FBS and BP in second and third place, respectively. Approximately half of the study sample had little or no information on FBS; however, some of them answered the question correctly. As there was a significant relation between perceived knowledge and correct answers to questions, this can be taken to be a valid marker for the validation of their perceived knowledge. Women gave more correct answers to questions concerning weight and blood pressure, which was incongruent with previous studies in which females had lower health literacy ([@b4-epj-08-1817], [@b8-epj-08-1817], [@b10-epj-08-1817]). However, our findings were similar to the findings of a nationwide study conducted in Britain ([@b18-epj-08-1817]). This could be due to the nature of our target population (i.e., people in outskirt regions), where there is no significant difference between the educational levels of men and women. Using a questionnaire as a data collection tool has its own limitations. For example, we asked people to state their perceptions of reading, understanding, and interpreting health information, but a test may have been more accurate. In some cases, it was possible to validate their answers using a true/false question, but this was not applicable to all health literacy domains. Since the questionnaire was completed as an interview, we had a response rate of almost 100%. The findings of this study can be generalized to all outskirt regions of Mashhad based on our sampling method. This study has filled a key gap in our knowledge by surveying the population in the outskirts of Mashhad, since nearly all previous projects were performed in urban healthcare centers. However, health literacy is a complicated construct, and more comprehensive studies are needed to develop health-related information that more of the general public can understand.

5. Conclusions
==============

This study showed that health literacy was not good in the outskirts, but, as expected, radio/television was the most popular route for gaining information in this study area. So, the health policy makers must consider that the best media for health education and improving health literacy in the outskirts are public media, which impact the vast majority of lay people.
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###### 

Reading difficulty domain

  Questions                                                                                  Very Easy    Easy         Not Easy, Not Hard   Very Hard
  ------------------------------------------------------------------------------------------ ------------ ------------ -------------------- -----------
  Educational or commercial Booklet, brochures about health                                  139 (28)     173 (34.8)   122 (24.5)           63 (12.7)
  Written prescriptions of physicians or health work force about health or disease           131 (26.3)   166 (33.3)   125 (25.1)           77 (15.4)
  Subjects in Medical or dentistry forms in hospitals or healthcare centers                  135 (27.3)   139 (28.1)   139 (28.1)           82 (16.6)
  Guidance boards in hospitals, clinics and healthcare centers                               169 (33.8)   183 (36.6)   97 (19.4)            51 (10.2)
  Guidance protocols before the laboratory tests, sonography or radiological interventions   157 (31.6)   147 (29.6)   113 (22.7)           80 (16.1)

###### 

Understanding and interpretation domain

  Questions                                                                                  High                                                           Moderate     Low/No       Not Applicable            
  ------------------------------------------------------------------------------------------ -------------------------------------------------------------- ------------ ------------ ------------------------- -----------
  Understanding                                                                              Guidance boards in hospitals, clinics and healthcare centers   157 (31.6)   147 (29.6)   113 (22.7)                80 (16.1)
  Guidance protocols before the laboratory tests, sonography or radiological interventions   176 (35.4)                                                     188 (37.8)   101 (20.3)   32 (6.4)                  
  Expert opinions in Radio/TV                                                                225 (45.4)                                                     199 (40.1)   53 (10.7)    19 (3.8)                  
  Health/disease materials in Internet and electronic resources                              83 (16.9)                                                      97 (19.8)    82 (16.7)    229 (46.6)                
  Health/disease materials in textbooks                                                      79 ([@b16-epj-08-1817])                                        143 (28.9)   171 (34.6)   101 (20.4)                
  Health/disease materials in the newspaper, booklet and brochures                           168 (34.3)                                                     170 (34.7)   99 (20.2)    53 (10.8)                 
  Drug prescription orders that have been written on drugs                                   275 (55.4)                                                     145 (29.2)   51 (10.3)    25 ([@b5-epj-08-1817])    
  Physician and healthcare worker consultations                                              261 (52.6)                                                     172 (34.7)   49 (9.9)     14 (2.8)                  
  Interpretation                                                                             Information from radio/TV                                      233 (46.5)   199 (39.7)   55 ([@b11-epj-08-1817])   14 (2.8)
  Information from Internet                                                                  91 (18.4)                                                      92 (18.6)    76 (15.4)    236 (47.7)                
  Recommendations from physicians                                                            213 (42.6)                                                     199 (39.8)   67 (13.4)    21 (4.2)                  
  Information from educational or commercial booklets or brochures                           165 (33.3)                                                     187 (37.7)   100 (20.2)   44 (8.9)                  
  Information from newspaper, journal                                                        169 (34.1)                                                     178 (36)     96 (19.4)    52 (10.5)                 
  Recommendations from friends or relatives                                                  252 (50.5)                                                     174 (34.9)   53 (10.6)    20 ([@b4-epj-08-1817])    
